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ABOUT THE BECHE-DE-MER SPECIAL INTEREST GROUP 


This bulletin is the first to be produced by the SPC 
Fisheries Information Project. It is intended for circu¬ 
lation to registered members of the SPC Special Inter¬ 
est Group (SIG) on beche-de-mer. 

The concept behind SIGs is to establish networks of 
individuals working in similar subject areas, so as to 
encourage the sharing of information and ideas in the 
region. There are currently two SIGs in operation, on 
beche-de-mer and on pearl oysters. We anticipate that 
the number will rise to about 12 by the end of 1990. 

The SIGs are being established in response to the 
needs of Pacific Island fishery scientists and develop¬ 
ment workers, as expressed at the SPC Workshop on 
Pacific Inshore Fishery Resources in March 1988, and 
at the 21st SPC Regional Technical Meeting on Fish¬ 
eries in August 1989. In both cases, representatives of 
the Commissions 22 Pacific Island member countries 
and territories urged the SPC to become more active 
in the collection, repackaging and dissemination of 
information on the key fishery resources of the region, 
as a step towards reducing the problems faced by 
fisheries workers because of isolation from other 
workers and poor communications in the islands. 

As a first step, the Commission circulated question¬ 
naires on the establishment of SIGs to the Fisheries 
establishments of the region and beyond. The ques¬ 
tionnaire responses were used to gauge the relative in¬ 
terest of different subject areas to Pacific Island 
fishery workers, and to identify individuals who might 
provide technical information. As a result, several SIG 
subject areas have now been identified. In the case of 
beche-de-mer, we have received about 60 


questionnaire responses, and this is the first SIG to 
become active. 

As part of the support offered to each SIG, the South 
Pacific Commission will undertake to circulate litera¬ 
ture, technical materials, and correspondence relevant 
to the interests of group members on an occasional 
basis, mainly in the form of this type of bulletin. In 
return, we would ask group members to keep us in¬ 
formed of their own work activities in the subject 
field, and to send us single copies of any material or 
information that may be relevant to the interests of 
other members of the group. 

The goal of this first beche-de-mer information bul¬ 
letin is to give group members an idea of the type of 
information we hope to include, as well as to provide 
a stock-take of currently available bibliographic in¬ 
formation relevant to the interests of the group. A list 
of SIG members is also given to facilitate preliminary 
contacts between members. 

To make the bulletin worthwhile , we would stress 
that it is extremely important for members to keep us 
informed of their activities with the aim to supply 
items such as: 

* research activities in biology and ecology; 

* fishing and marketing activities; 

* information on books, conferences and various 
publications; 

* questions by members or information requests; 

Jean-Paul Gaudechoux 
Fisheries Information Officer 
South Pacific Commission 
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MEMBERS OF THE BECHE-DE-MER SPECIAL INTEREST GROUP 


We had received completed questionnaires from the individuals listed below at 31 December 1989. If you are on 
the list and your name and address is wrong, please send us a correction. If you are not on the list and want to be, 
fill in the form enclosed with this bulletin or write to us for a new one. 


Jean-Paul Gaudechoux, Fisheries Information Officer, South Pacific Commission 


Adams T.J.H. 

Fisheries Division 
PO Box 358, Lami, Suva 
Fiji 

Ahukela A. 

Ministry of Natural Resources 
Fisheries Division 
PO Box G 24, Honiara 
Solomon Islands 


Gates D.E. 

National Marine Fisheries Service 
SW Region, 1320 Aupapaohe Street 
Kailua, HI 96734 
United States of America 

Gawel M.J. 

FSM Marine Resources 

PO Box D, Pohnpei 

Federated States of Micronesia 96941 


Ahser E. 

Community College of Micronesia 
PO Box 159, Kolonia, Pohnpei 
Federated States of Micronesia 96941 

Asigau W. 

Department of Environment and Conservation 
PO Box 344, Boroko 
Papua New Guinea 

Bungitak J. 

Po Box 1184. Majuro 
Marshall Islands 96960 

Carlot A. 

Fisheries Department 
Private Mail Bag, Port-Vila 
Vanuatu 

Conand C. (Mrs) 

Universite de Bretagne Occidentale 
Laboratoire. Oceanographie Biologique 
29287 Brest 
France 

Curren E.F. 

Pohnpei Marine Resources Division 
PO Box B, Kolonia, Pohnpei 
Federated States of Micronesia 96941 

Dahl C.R. 

Community College of Micronesia 
PO Box 159, Kolonia, Pohnpei 
Federated States of Micronesia 96941 

Dalzell P. 

South Pacific Commission 
PO Box D5, Noumea 
New Caledonia 

Eldredge L.G. 

University of Guam 

Marine Laboratory, UOG Station 

Mangilao 

Guam 96923 

Fagolimul J.O. 

Marine Resources Management Division 
Dept of Resources and Development 
PO Box 251, Colonia, Yap 
Federated States of Micronesia 96943 

Friberg C.S. 

Yap Fishing Authority 
PO Box 338, Colonia, Yap 
Federated States of Micronesia 96943 


Govan H. 

1CLARM 

Coastal Aquaculture Centre 
PO Box 438, Honiara 
Solomon Islands 

Grandperrin R. 

ORSTOM 
BP A5, Noumea 
New Caledonia 

Hickman R.W. 

Maffish Fisheries Research Centre 
Fisheries Research Centre 
PO Box 297, Wellington 
New Zealand 

Iou J.B. 

Marine Resources Management Division 
PO Box 251, Yap State, West.Caroline 
Federated States of Micronesia 96943 

Koloa T. 

Ministry of Agriculture, Forestry and Fisheries 
Fisheries Division 
PO Box 14, Nukualofa 
Tonga 

Kuk R. 

Dept. Fisheries Marine Resource 
PO Box 1343, Port Moresby 
Papua New Guinea 

Langi S. (Mrs) 

Ministry of Agriculture, Forestry and 
Fisheries 

Fisheries Division 
PO Box 14, Nukualofa 
Tonga 

Langi V. 

Ministry of Agriculture, Forestry and 
Fisheries 

Fisheries Division 
PO Box 14, Nukualofa 
Tonga 

Leolahi S.H. 

Fisheries Division 

Dept of Agriculture, Forestry and Fisheries 

PO Box 74, Alofi 

Niue 
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Lokani P. 

Dept, of Fisheries and Marine Resources 
Fisheries Research Station 
PO Box 337, Kavieng 
Papua New Guinea 

Mailo M.M. 

Truk Maritime Authority 
PO Box 789, Truk 

Federated States of Micronesia 96942 
Matheson T.D. 

New Zealand Ministry of Foreign Affairs 
Office of the NZ Representative 
PO Box 21, Rarotonga 
Cook Islands 

Meava S.M. 

Fisheries Department 
PO Box 129, Port Vila 
Vanuatu 

Medina Mingoa S.S (Mrs) 

James Cook University 
Dept of Zoology 
Townsville, Queensland 4811 
Australia 

Mohiba A. 

Dept, of Fisheries and Marine Resources 
Fish. Research Kanudi 
PO Box 165, Konedobu, Port Moresby 
Papua New Guinea 

Munro J.L. 

ICLARM South Pacific Office 
Coastal Aquaculture Centre 
PO Box 438, Honiara 
Solomon Islands 

Paatmag P.N. 

Marine Resources Management Division 
Dept of Resources and Development 
PO Box 251, Colonia, Yap 
Federated States of Micronesia 96943 

Palladin M. 

Service de la Marine Marchande et des Peches 

Maritimes 

BP 36, Noumea 

New Caledonia 

Passfield K. 

Ministry of Marine Resources 
PO Box 85, Rarotonga 
Cook Islands 

Pollock N.J.(Mrs) 

Victoria University 
PO Box 600, Wellington 
New Zealand 

Rawlinson N.J.F. 

Commonwealth Scientific and Industrial 
Research Organisation 
Ministry of Natural Resources 
PO Box G 24, Honiara 
Solomon Islands 

Reiti T. 

Fisheries Division 

Ministry of Natural Resources Development 

Tanaea, Tarawa 

Kiribati 


Rubaha S. 

Community Education Office 
Buala, Ysabel Province 
Solomon Islands 

Saeve H.M. 

Fisheries Division 

PO Box 77, Gizo, Western Province 

Solomon Islands 

Seeto J. 

Institute of Marine Resources 
University of the South Pacific 
PO Box 1168, Suva 
Fiji 

Sharma S.P. 

Fisheries Division 
PO Box 358, Lanii, Suva 
Fiji 

Syne D.S. 

Community College of Micronesia 
Lrc/Library, PO Box 159, Pohnpei 
Federated States of Micronesia 96941 

Tanaka H. 

South Pacific Aquaculture Development Project 
UNDP 

Private Mail Bag, Suva 
Fiji 

Tenakanai C.D. 

Fisheries Research and surveys, DMFR 
Fisheries Research Station 
PO Box 101, Kavieng, New Ireland 
Papua New Guinea 

Toloa F. 

Office for Foreign Affairs 
PO Box 865, Apia 
Western Samoa 

Trendall J.T. 

CSIRO, Division of Fish.Research 
Bungalow PO 
Cairns, Queensland 4870 
Australia 

UauL. 

Fisheries Division 
PO Box 276 
Bikenibeu, Tarawa 

Yamaguchi M. 

University of the Ryukyus 
Dept, of Marine Sciences 
Nishihara, Okinawa 903 01 
Japan 

Yeeting B. 

Fisheries Division 

PO Box 276, Bikenibeu, Tarawa 

Kiribati 

Yen S. 

EVAAM 

BP 20, Papeete, Tahiti 
French Polynesia 

Zoutendyk D.A. 

Ministry of Marine Resources 
PO Box 85, Rarotonga 
Cook Islands 
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BECHE-DE-MER NEWS 


Mass beche-de-mer production in Fiji 


The beche-de-mer industry in Fiji has undergone some 
major changes over the past couple of years. From a 
small industry producing some 20-30 tonnes of dried 
product a year, the annual production began to rise 
dramatically in 1984, and in 1988 total production was 
about 665 tonnes. Assuming a somewhat generous 
conversion ratio of 10% (see article on p 7) this 
represents some 6,650 tonnes of fresh sea cucumber - 
about the same as all other seafood production in Fiji 
combined, including the 2,800 tonnes of tuna caught 
by the Government fishing company, Ika Corporation, 
that year. 

Unfortunately, this increase in production has not been 
accompanied by a corresponding increase in the value 
of the final product. The 33 tonnes sold in 1983 
fetched F$ 394,800 (F$ 11,963 a tonne), while the 
1988 production of 665 tonnes sold for F$ 1,850,800 
(F$ 3,709 a tonne). Although factors such as fluctuat¬ 
ing foreign exchange figures play a part, the main 
reason for the decline in average value of Fijian 
beche-de-mer is that processors are making use of 
low-grade species that were previously considered 
worthless. In fact, in 1988, some 95% of the beche-de- 
mer exported from Fiji was blackfish (dri loli in 
Fijian), Actinopyga miliaris , a species which rarely 
appears in the export figures prior to 1984. 


There are several reasons that blackfish processing is 
now economically feasible in Fiji when previously it 
was not. One is an undoubted increase in acceptance 
of this species by buyers, partly because it is now in 
demand as a barter currency for trade with mainland 
China. However, the value is still low - F$ 1-2/kg - 
and for many individuals and rural fishing groups who 
have previously been involved in harvesting higher- 
value species, such as teatfish (Holothuria twbilis and 
Holothuria fuscogilva), it is not worth the time and 
energy to process. 

A major reason why blackfish processing can now be 
carried out economically is that the establishment of 
centralised processing facilities in some areas has en¬ 
abled mass-processing, resulting in greater cost-effec¬ 
tiveness. Coastal villagers from the area around the 
processing site undertake collection of fresh sea cu¬ 
cumbers and deliver them at the end of each working 
day. They are paid according to the weight of what 
they collect (with some allowance made for the size of 
the animals), and are not involved in the further pro¬ 
cessing of the catch. Processing is done in large 
batches, and a facility such as the one pictured below 
is able to produce 1-2 tonnes of dried product a day. 



Centralised beehe-de-mer processing facility in Vanua Levu, Fiji. 

(Photo: Steve Roberts) 


Such centralisation encourages the exploitation of a 
resource which might otherwise go unused. However, 
under this system, villagers are not receiving the full 
value of their resource because, by selling fresh rather 
than processed product, they are not realising the val¬ 
ue-added component that derives from processing. As 


a result, a large part of the income from beche-de-mer 
processing ends up concentrated in a few hands, rather 
than many, and much of the benefit of beche-de-mer 
processing as a village-level income-earning activity - 
one of the few that exist in some rural areas - is lost. 
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Beche-de-mer collection rafts like this allow intense harvesting of the resource by coastal villagers. 

(Photo: Garry Preston) 


Centralisation of processing may also have another 
unwanted effect, namely that of encouraging overfish¬ 
ing. Any large processing plant is going to need a cer¬ 
tain amount of product to keep it going, and, for 
logistical reasons, much of this will be harvested from 
the plant's immediate vicinity. In the case of species 
such as the blackfish, that naturally occur in high den¬ 
sities, it may be possible to achieve sustainable 
harvest levels even close to a processing plant. How¬ 
ever, other species that occur in lower densities may 
be less resilient. This group may include the sandfish, 
Holothuria scabra, which is also the target of cen¬ 
tralised processing activities. Last year, concerns were 
expressed in Fiji that this species, which is also used 
locally as a foodstuff, was being depleted in some ar¬ 
eas. As a result, a ban on exports of H. scabra has 
been imposed by the Fiji Government since January 
1989. 

The high level of beche-de-mer exploitation in Fiji 
looks set to continue, at least in the near future. The 
explosive growth of the industry raises some serious 
concerns about the long-term sustainability of these 


harvesting levels. Biological information on which to 
base a management system is almost completely lack¬ 
ing, and even if information were available, the 
difficulties of effectively managing a geographically 
scattered, multi-species fishery that is of such impor¬ 
tance in generating rural incomes, are great. The only 
realistic means of monitoring and controlling the fish¬ 
ery is via the exporting companies, which are not too 
numerous and mainly operate from three urban 
centres. The Fiji Government is presently encouraging 
the development of an Association of Seafood Ex¬ 
porters, with a strict code of practice that includes 
providing information to the Fisheries Division, and 
encouraging the addition of value to the product at the 
village level. Exporters must be members of the As¬ 
sociation to obtain an export licence for beche-de-mer. 
This system may be expanded to cover other inshore 
marine resources in the future. 

Garry Preston 
Senior Inshore Fisheries Scientist 
South Pacific Commission 


New Caledonia export statistics 

New Caledonia exported a total of 135 tonnes (dry 

weight) of beche-de-mer during the period January - Garry Preston 

December 1989. Three local companies between them Senior Inshore Fisheries Scientist 

exported the entire volume. No details on species South Pacific Commission 

composition of exports are presently available. 
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Beche-de-mer production from three Papua New Guinean atolls between 1982 and 1983. 


Annual harvests of sea cucumber or beche-de-mer in 
Papua New Guinea (PNG) for export are low and 
amount on average to about 5.5t/ yr dry weight or 
about 55t/ yr wet weight (Dalzell & Wright 1986). By 
comparison exports of beche-de-mer in Fiji rose in the 
late 1980s to about 1,000 t/ yr or an equivalent of 
10,000 t/ yr in wet weight production. Research on 
beche-de-mer in PNG has been limited to several 
species found in coastal lagoons along the South 
Papuan coast (Shelley 1981). No other accounts of 
beche-de-mer fisheries occur in the literature on PNG 
fisheries other than a few unpublished reports listed in 
the PNG fisheries bibliography (Lock & Waites 
1985). This short note summarises the brief history of 
a beche-de-mer fishery in the Nuguria, Carteret and 
Mortlock and Islands of north eastern Papua New 
Guinea. 


the harvest in the first half of 1982 comprised only 
1.4% of collections in the subsequent six months of 
the same year. 
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I—I = Mixed grades 2 and 3 



The three island groups are coral atolls to the north 
and east of the large island of Bougainville (North 
Solomons Province). The traditional fisheries of these 
islands has been described by Wankowski (1979) who 
mentions that beche-de-mer had previously been 
harvested on these islands in the past. Due to the ef¬ 
forts of the fisheries extension staff beche-de-mer har¬ 
vesting commenced again in these islands in 1982 and 
lasted until the end of 1983. Beche-de-mer were 
collected and processed by villagers on the islands and 
collected periodically by dealers based in the 
provincial capital of the North Solomon Province, 
Kieta. The fishery targetted mainly on the black and 
white teat fish Holothuria nobilis. A total of 18.4t dry 
weight of beche-de-mer were produced by these three 
island groups over this two year period, 66% of which 
came from the Carteret Islands (Table 1). 

Table 1. Production of beche-de-mer from three 
northern Papua New Guinea atolls for each six 
month period in 1982 and 1983. 

Period Beche-de-mer production (kg) 



Carteret Nuguria 

Mortlock 

Total 


Is 

Is 

Is 


Jan-Jun 1982 

4575 

497 

2316 

7388 

Jul-Dec 1982 

4750 

1201 

770 

6721 

Jan-Jun 1983 

1618 

365 

268 

2251 

Jul-Dec 1983 

1136 

536 

339 

2011 

Total 

12079 

2599 

3693 

18371 


The dried beche-de-mer were graded into three classes 
based on size; grade 1 > 20cm, grade 2 = 17-20cm and 
grade 3 = 15-17cm. The production by size grades 
were recorded by the beche-de-mer dealers in Kieta. 
Summaries of these records for each six month period 
are given by Ito (1984). At both Nuguria and Mortlock 
Islands catches consisted mainly of grade 1 and grade 
2 beche-de-mer throughout the history of the fishery. 
At the Carteret islands, however, grade 1 and 2 beche- 
de-mer were virtually eliminated from the fishery in 
the first six months of collecting by the villagers (Fig 
1). Grade 1 specimens which accounted for 38.0% of 


Period 

Figure 1. Grade (size) proportions of beche-de-mer 
harvests from the Carteret Islands, 1982-1983 

Harvests at the Carteret Islands during 1983 were 
comprised almost entirely of small grade 3 specimens 
although in the latter half of the year a few grade 1 
and grade 2 specimens were collected. Ito (1984) 
suggested that the virtual absence of larger beche-de- 
mer in the Carteret Island production after the first 
half of 1982 was a probable consequence of over 
fishing. The more modest harvests from the other two 
atolls was not accompanyed by an elimination of the 
larger beche-de-mer specimens. According to Ito & 
Selemet (1985) buyers in Kieta ceased operations after 
1983 since most of the production was based on the 
Carteret Islands and the quantity and quality of the 
beche-de-mer from this location had declined 
appreciably as detailed above. 

There is little that can be added to the documentation 
of this short lived fishery. No information is available 
on the size of the harvesting grounds at each atoll or 
the relative amounts of effort used to generate 
production. However, these limited data lend support 
to the general concept of beche-de-mer fisheries being 
governed by boom or bust cycles. Further, declining 
harvests and reduction in mean size of harvested 
animals are symptomatic of overexploited fisheries. 
Members of the beche-de-mer SIG are encouraged to 
send in similar short accounts of fishery case histories 
for comparrison, particularly where the information 
concerned is presently in a form that will receive 
limited circulation in the region. 

Paul Dalzell 
Inshore Fisheries Scientist 
South Pacific Commission 
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Beche-de-mer recovery rates 

Recovery rates (ie the percentage of dried product ob¬ 
tained from a given amount of fresh material) for 
beche-de-mer have been estimated by several re¬ 
searchers over the last few years. Some recent drying 
experiments were carried out by Veikila Vuki and Fil- 
ipe Viala, both formerly of the Fiji Fisheries Division 


in Suva. A report on these trials will be presented in a 
forthcoming SPC publication. Below is a summary of 
results from this and previous studies by other 
workers, expressed as weight and length retained by 
specimens after processing. 


Species 

English name 

% weight 
retained 

% length 
retained 

Reference 
(see below) 

Actinopyga mauritiana 

Surf red fish 

6.7 

44 

1 

Actinopyga mauritiana 

Surf red fish 

4.9 

46 

5 

Actinopyga miliaris 

Black fish 

5.6* 

~ 

2 

Actinopyga miliaris 

Black fish 

9.7 

52 

5 

Actinopyga echinites 

Deepwater red fish 

3.0 

- 

3 

Actinopyga echinites 

Deepwater red fish 

11.2 

47 

4 

Holothuria atra 

Lolly fish 

2.6 

— 

2 

Holothuria atra 

Lolly fish 

7.7 

48 

5 

Holothuria fuscogilva 

White teat fish 

7.6 

51 

4 

Holothuria fuscogilva 

White teat fish 

9.8 

53 

5 

Holothuria fuscopunctata 

Elephants trunk fish 

9.3 

50 

5 

Holothuria nobilis 

Black teatfish 

8.7 

— 

2 

Holothuria nobilis 

Black teatfish 

9.8 

44 

4 

Holothuria nobilis 

Black teatfish 

8.1 

55 

5 

Holothuria scabra 

Sandfish 

5.0 

— 

3 

Thelenota ananas 

Prickly red fish 

3.0 

— 

2 

Thelenota ananas 

Prickly red fish 

4.6 

38 

4 

Thelenota ananas 

Prickly red fish 

5.6 

36 

5 

Stichopus chloronotus 

Green fish 

2.7 

32 

5 

Stichopus variegatus 

Curry fish 

3.9 

34 

5 


* Recalculated from original data 

(Sources [see bibliographic listing this issue]: [1 ] Zoutendyk, 1989b and c: [2J Harriott, 1984: L3] Conand, 1979: [4] Shelley, 
1981, cited in (2): [5] Vuki and Viala [in press]) 


Weight (g) 



Live weight Body weight Boiled weight Dried weight 

Weight loss during processing of four beche-de- 
mer species. Based on Harriott (1984) and Conand 
(1979) 


There is a fair degree of consistency among the re¬ 
sults, especially considering the variations in experi¬ 
mental methodology used by the different researchers. 
Few, if any, species will yield more that 10% of their 
original weight as dried product, and some, such as 
Stichopus chloronotus , may yield as little as 3%. 
Some of the largest species, such as Thelenota cinemas 
(prickly red fish) undergo the greatest weight loss. For 
most beche-de-mer species, shrinkage is relatively 
consistent, with the length of the dried product being 
between 30 and 50% of the live length. Dried length 
of the finished product is probably consistent enough 
in relation to live animal size to serve as a basis for 
size limits in cases where this form of management is 
considered desirable. 

Garry Preston 
Senior Inshore Fisheries Scientist 
South Pacific Commission 
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Potential Market for Frozen Beche-de-mer in New Zealand 


By-Pro Marketing (P.O. Box 38679, Petone, New 
Zealand), is trying to establish itself as a beche-de-mer 
middleman in the Cook Islands, as well as other South 
Pacific nations. By-Pro’s field representative and co¬ 
owner, Raymond Joe, has met with Cook Islands Ma¬ 
rine Resources to discuss the market potential of its 
beche-de-mer. Besides wanting to deal in the normal 
smoked/sun dried product, he claims that By-Pro has 
located a market for frozen beche-de-mer that has sim¬ 
ply been gutted, or gutted and then boiled, depending 
on the species. Another interesting claim is that be¬ 
sides for any of the established commercial species, he 
has found a market for gutted/frozen leopard fish 
(Bohadschia argus), which is traditionally not a com¬ 
mercial species. The species found in the Cooks that 
they wish to buy, and rough prices for the different 
processing methods of each are as follows: 

It is interesting to note that the price for gutted/frozen 
B. argus is in the same league as for the high com¬ 
mercial value species T. ananas and H. nobilis. B. ar¬ 
gus may only be gutted and then frozen, because boil¬ 
ing water causes its body wall will disintegrate. 


Species 

NZ$/kg 

NZ$/kg 


dried 

frozen 

Thelenota ananas 

5 

3-4 

Holothuria nobilis 

4-5 

3-4 

Actinopyga mauritiana 

2-3 

2 

Bohadschia argus 


2-3 


By-Pro Marketing is seeking as much beche-de-mer as 
it can get, and has proposed setting up a sea freight 
container/freezer, for storing beche-de-mer produced 
in the Cook Islands, and then shipping it off when full. 
If By-Pro Marketing’s claim pan out, beche-de-mer 
processing in areas with freezers may become much 
simpler, and for those who also have commercial 
quantities of B. argus it may provide an opportunity to 
tap another profitable resource. 

David Zoutendyk 
Research Officer 
Cook Islands Ministry of Marine Resources 


Beche-de-mer resource management studies in Guam 

A team of researchers at the University of Guam, un¬ 
der the supervision of Marine Laboratory Director 
Bob Richmond, are undertaking a comprehensive 
research programme to investigate the biology and 
ecology of three commercially important sea 
cucumbers - Actinopyga mauritiana (surf red fish), 

Holothuria nobilis (black teatfish) and Thelenota 
ananas (prickly red fish). The programme involves 
experimenting with spawning induction and larval 
rearing, and artificial induction of fissioning (asexual 
reproduction), as well as abundance surveys in various 
parts of Micronesia. Much of the work is a 
preliminary to looking at the possibility of enhancing 
natural sea cucumber stocks by seeding with juveniles, 
and, ultimately, perhaps farming these animals. 



Much of the work on reproductive biology is being 
carried out by graduate student Dave Hopper and col¬ 
leagues. Sampling of local populations of the three 
species under study has enabled the periodicity of 
spawning readiness to be documented. At regular in¬ 
tervals samples are taken and the weights of the ani¬ 
mals (whole and after evisceration) and their gonads 
recorded. This permits calculation of the gonadal in¬ 
dex, or GI (weight of gonads divided by whole 
weight). Since the GI rises during the spawning peri¬ 
od, monitoring the progress of the gonadal index al¬ 
lows the spawning regime of the species to be under¬ 
stood. For instance, the GI of A. mauritiana in Guam 
peaked in June 1988, and in April 1989, indicating 
that spawning in this species occurs at the end of the 
(northern hemisphere) spring or early in summer. This 
information, as well as contributing to our knowledge 
of the biology of the species, was valuable in allowing 
the UOG team to anticipate spawning and achieve 
success in the larval rearing work. 



Auricularia (above) and doliolaria (below) larvae 
of a generalised holothurian. 

(From Laverack, M. S. and J. Dando: Lecture Notes 
on Invertebrate Zoology. Blackwell Scientific 
Publications, London) 
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Results of the larval rearing experiments have been 
good. Adults of all three species collected from the 
wild have been successfully induced to spawn. 
Spawning is greatly enhanced by thermal shock 
(usually delivered by leaving the animals in a tankful 
of slowly heating water on the back of a flat-bed truck 
as they are driven from the collection site to the lab). 
Fertilisation and development through the first 
(auricularia) to the second (doliolaria) stage has been 
achieved in A. mauritiana and H. nobilis. The 
developing larve are raised in aerated water in glass 
containers and are dosed with penicillin to prevent 
bacterial and ciliate infection. The larvae are fed on 
dinoflagellates and this material can be seen in the gut 
canal, which is transparent, until metamorphosis to the 
doliolaria stage, at which time it becomes replaced by 
unpigmented detrital matter. Development of the 
larvae to juvenile sea cucumbers has not yet been 
achieved, and this is an area on which studies are fo¬ 
cussing at present. Lab staff have recently built a lar¬ 
val stirring system which ahs proven useful. Using the 
system, all the larvae from a January 1990 spawning 
of H. nobilis have been induced to settle, and the 
research team are now experimenting with different 
substrates and diatoms on which to raise the larvae. 

The UOG team has also been looking at aspects of 
adult culture, and in particular artificial induction of 
fission, by keeping wild-collected adults of a range of 
sea cucumber species in artificial enclosures. The 
adults are fed daily using homogenised Sargasswn 
seaweed. Fission can be induced in H. nobilis and A. 
mauritiana (but not T. ananas) by placing a tight rub¬ 
ber band around the animal for several days. The sea 
cucumber will eventually divide into two at the point 


where the rubber band constricts it. Although this may 
ultimately prove to be a useful way of avoiding juve¬ 
nile mortality and improving recruitment in sea cu¬ 
cumber farming, the experiments carried out so far 
have been of limited success. Additionally, the classic 
problems of negative growth rates (shrinkage) and 
necrosis in captive animals continue to plague the 
UOG experiments and there is still a lot to learn about 
keeping these animals in captivity. 

As part of an overall effort to encourage sustainable 
exploitation of the sea cucumber resource in Microne¬ 
sia, Bob Richmond believes it would be wise for Mi- 
cronesian states to consider forming a marketing con¬ 
sortium so that harvesting and export could take place 
in a controlled, managed way. At present, beche-de- 
mer harvesting in Micronesia - as well as in many 
other localities - takes place in a sporadic, ad hoc way, 
with individual islands or communities producing 
small, irregular consignments and then trying to sell 
them. Small quantities and irregular production usual¬ 
ly mean low prices, so foreign buyers are able to take 
advantage of this situation. A marketing consortium 
would enable production from the various island 
groups to be pooled and marketed as bigger lots on a 
more regular basis. As well as maximising economic 
returns from the resource, such a system would also 
enable harvests in particular locations to take place at 
regular, sustained levels, rather than the 'boom-and- 
bust' style of exploitation that has typically charac¬ 
terised beche-de-mer fisheries in small islands. 

Garry Preston 


Aspidochirote holothurians of the New Caledonian lagoon: biology, ecology and 
exploitation 

Abstract of the recent thesis by Chantal Conand, published in 1989 by ORSTOM (see Conand, 1989, reference 
list this issue) 


Some Aspidochirotid Holothurians (Ecinodermata) are 
fished and processed into beche-de-mer (or trepang) 
for human consumption. At first the 48 species 
collected from the New Caledonian lagoon are 
presented and classified into commercial categories. 

The main characteristics of the distribution and 
abundance of these species, in the different reefal and 
lagoonal biotops are defined by an autoecological 
study. Groups are also distinguished according to 
reefal and depth gradients, as well as by substrate 
preferences. Several holothurians assemblages (or 
taxocenoses) are described. Their richness (by number 
and by mass) decreases from the inner reef-flats to the 
inner lagoon, then the outer reef-flats up to the outer 
lagoon and the reef slopes. Populations appear to be 
stable. The study of the population biology of the nine 
main commercial species enables the determination of 
the main parameters of their biometry, reproduction, 
growth and mortality. Sexual reproduction exhibits 


rather homogeneous characteristics: these species are 
gonochoric and iteroparous, have an annual sexual 
cycle, late sexual maturity and high fecundity. Growth 
and mortality, whose study is particularly difficult, are 
both quite low. on the whole, the means mass of the 
species can be related to the biological and ecological 
parameters as a gradient in the adaptive strategies is 
shown. 

Exploitations in New Caledonia and other countries 
of the South Tropical Pacific are described. The 
causes of their wide fluctuations are analysed and 
connected with Hong Kong and Singapore markets. 
Maximum sustainable yields are estimated at about 
ten to thirty kilograms per hectare per year in the rich 
assemblages. Their thematic mapping, an example of 
which is given using high resolution images from 
SPOT silulation, remains necessary for the lagoon as a 
whole. Lastly several options for fishery management 
are discussed. 
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Recent beche-de-mer surveys in the Pacific Islands 


A number of agencies have recently been involved in 
surveys of sea cucumber populations in various of the 
Pacific Islands. Mostly, these are aimed at assessing 
the potential for development of commercial beche- 
de-mer processing activities, given the present climate 
of high prices and consequent renewed interest in 
beche-de-mer production as a profitable cottage 
industry. 

The University of Guam beche-de-mer team carried 
out surveys at four sites in Guam - Cocos Lagoon, 
Pago Bay, Apra Harbour and Tumon Bay - late in 
1987. Three commercially important species - 
Holothuria nobilis , Thelenota ananas and Actinopyga 
mauritiana - were encountered in numbers considered 
adequate for commercial development. In Tumon Bay, 
catch per unit effort (cpue), expressed as number per 
diver per hour, was, for the three species noted, 24, 18 
and 35 respectively. 

In conjunction with the Truk Maritime Authority and 
the Truk Department of Marine Resources, the UOG 
team also carried out survey work at eight sites in 
Truk, Federated States of Micronesia, early in 1988. 
Truk has at least five commercially valuable species, 
as well as several others which may have commercial 
potential. 

Elsewhere in FSM, the atolls of Ulithi and Ngulu, in 
Yap State, were surveyed by James Moore, Pius Pului, 
Kurt Jacobsen, and Florien Mareg, of the Yap Fishing 
Authority, in 1985. At Ulithi the survey focussed on 
Holothuria nobilis , and densities considered adequate 
to make commercial collecting worthwhile were found 
at 9 of 31 sites surveyed, with lower densities at a 
further 6 sites. At Ngulu, where the large size of the 
atoll meant that only a small part could be surveyed, 
some areas of reasonable H. nobilis density were 
found, but Thelenota ananas was seen in much greater 
abundance, and were thought to have more 
commercial potential. The survey team noted that the 
men of the island told them that sea cucumbers oc¬ 


curred in much greater abundance in the northern part 
of the atoll, where surveying could not be carried out. 

Research Officers David Zoutendyk, Ian Bertram, 
Kelvin Passfield and others of the Ministry of Marine 
Resources (MMR) in the Cook Islands have carried 
out beche-de-mer surveys on several islands in the 
group, including Rarotonga (a high island) and Aitu- 
taki (a semi-atoll). Some beche-de-mer survey work 
was also done in connection with a general marine re¬ 
source survey on Palmerston atoll, in late 1988, car¬ 
ried out jointly by MMR, SPC and the Forum Fish¬ 
eries Agency. The only traditionally high-valued 
species found so far is Holothuria nobilis , and this is 
scarce, only being found at a few locations in deep 
reef passages around Rarotonga, and there only in low 
densities (typically less than one individual per 
100 m-). Some Thelenota ananas have also been 
found in similar locations. The somewhat less valu¬ 
able Actinopyga mauritiana was more abundant at all 
three locations and was considered to be the only 
species of any commercial potential in the Cook Is¬ 
lands. The highest density of this species, expressed as 
number of individuals per 100 m- of reef flat, was 
observed at Aitutaki, a value of about 14: densities at 
Palmerston were about 8 animals per 100m2, and at 
Rarotonga about 4. Based on area estimates, standing 
stocks of this species at the three islands were esti¬ 
mated as 171 tonnes, 14 tonnes and 21 tonnes respec¬ 
tively. If the entire standing stock were harvested, it 
would yield an estimated 16 tonnes of dried product. 

All these surveys have been written up in varying 
amounts of detail, mainly in informal documents that 
have not been widely circulated outside the country in 
which the survey was carried out. 

Garry Preston 
Senior Inshore Fisheries Scientist 
South Pacific Commission 
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